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STUDY DEFINITIONS
Cluster A group of villages adjacent to each other that entails an enumeration area; smallest unit of aggregation by the national statistics office to conduct a census.
External Agent
A person or institution that does not reside in the household.
Shock
Uncommon and mostly unexpected adverse events that strike a household without much warning.
Income Reducing Shock
A shock reported to reduce the income expected to be received by the household.
Aggregate Shock A shock affecting multiple households within a specific area.
Idiosyncratic Shock A shock affecting some households and not others in a specific area.
Ex Ante Coping Mechanism
An action taken prior to experiencing a shock to be better able to cope with shocks when they occur.
Ex Post Coping Mechanism
A response taken after experiencing a shock to be better able to cope with shocks when they occur.
Externality/spillover effects A positive or negative impact on a party not involved in a specified economic/social transaction or act; the effects that accrue to non-users of OIBM due to others' use of OIBM.
EXECUTIVE SUMMARY
STUDY OBJECTIVE
The majority of rural Malawians depend on agriculture for their livelihoods and experience frequent droughts, floods, and other unexpected adverse events such as illness andprice fluctuations, referred to as shocks, that lead to income and asset loss. While there is an option of doing nothing in the wake of a shock, many also tend to use several coping strategies including informal insurance, savings, loans, receiving aid and remittances, reducing consumption, and liquidating assets to at least sustain their welfare levels prior to the shocks.
In this paper, we discuss the impact of improved access to micro-savings from formal financial institutions on the ability of rural households to manage shocks ex-post to their occurrence. We use a large panel data (interviewed in 2008 and again in 2010) gathered from 2,006 randomly selected households in Central Malawi on their use of financial services, shocks, and other household characteristics in an area that experienced the introduction of the Opportunity International Bank of Malawi (OIBM). OIBM is a savings-led bank that began its operation using a mobile bank -bank on wheels -in rural central Malawi in August of 2007 and in some respects tailored its savings products to households in rural areas.
We posit that improved access to formal savings services helps households cope with adverse shocks better, and by reducing their use of sub-optimal coping behaviors such as doing nothing, depleting productive assets, and reducing consumption levels. In other words, we expect that households with higher access to and use of formal micro-savings services would show higher ability to respond to adverse shocks, instead of doing nothing, and use better coping strategies than without it.
Specifically, we examine the following:
 Does improved access to and take-up of OIBM savings services help households reduce their use of sub-optimal coping behaviors?  Do the impacts vary by the wealth status of the households and type of shocks experienced?
For this study, we define shocks as uncommon and mostly unexpected adverse events that strike a household without much warning. We consider common and fairly expected events such as births, weddings, school graduations, and events such as funerals, which are only unpredictable in terms of timing, to be life-cycle events and not shocks. Coping mechanisms are measures taken by households to help them restore their lives as best as possible to preshock welfare levels.
STUDY METHODOLOGY
The study was conducted between 2008 and 2010 in rural central Malawi, an area that experienced a considerable improvement in access to formal financial services and, more specifically, to deposit services. Data are gathered from 2,006 randomly selected households that were considered potential clients of formal financial service providers drawn from three districts in Central Malawi -Mchinji, Dedza and rural Lilongwe where the OIBM mobile Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi bank operates. The survey was conducted from January -April in both 2008 and 2010 to gather baseline and end line data, respectively.
In order to examine impacts of OIBM, the study applied Cluster based Pair Matched Randomized Encouragement Trial (RET) design to draw samples for the study. In our study, the RET design involved the use of intensive information campaigns as a means to encourage take-up of OIBM products. OIBM, in collaboration with the IRIS Center, offered encouragement that induces households in a randomly selected set of clusters and withheld it from a similar set of randomly selected clusters such that differences in outcomes could be attributed to the program. In this setting, difference in the level of encouragement defines a treatment and control group. The encouragement is expected to increase take-up and use of services resulting in impacts. With significantly higher uptake (and use of) financial services in encouraged areas compared to non-encouraged areas, any difference in impacts is attributable to services from the institution. Therefore, encouragement functions as an instrument to cause impacts.
In our study, encouragement was provided through intense information campaigns in 56 randomly selected clusters. The campaign was withheld in 56 similar sets of clusters to function as control areas. The information and non-information campaign clusters were matched by districts, population and distance from OIBM's service point. The information campaign lasted for 20 months (April 2008 to December 2009).
KEY FINDINGS
Adverse economic shocks are found to affect over 90% of the households in our large sample of 2,006 rural Malawian households. The most common adverse economic shocks were loss of livestock, increased food prices, falls in the sale prices of crops, and increased input prices. Before access to OIBM improved in the study area, nearly three fourths of households reported not responding to at least one adverse shock. When responding, three fourths of the households drew down on cash savings kept either at home or with an external agent. However, after the increase in access to OIBM savings services, a shift was noticed in the coping strategies used by households. Non-response to adverse shocks declined from 75% to 66%, use of cash savings declined from 74% to 50%. But, the use of coping mechanisms such as reduced consumption, and increased labor sales and distressed asset depletion increased.
A rigorous examination of panel data to address the questions below reveals the following:
Does improved access to and take-up of OIBM savings services help households reduce their use of sub-optimal coping behaviors?
Significantly more households in clusters with large number of OIBM savings accounts resort to no response and reduced consumption in the event of shocks relative to households in clusters with few OIBM accounts. The results indicate that improved access to and high levels of uptake of OIBM savings accounts alone is inadequate to deal with adverse shocks faced by the rural Malawian households.
Specifically, among the households that are highly likely to take-up OIBM savings, the nonresponse to adverse shocks increases with the increased probability of having an OIBM savings account. A savings account with OIBM does not appear to prompt client households to take any action to manage adverse shocks.
Are there differential impacts of the program by the household wealth status and type of shocks faced by the households? Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi
By wealth type, households in the bottom quartile (Q1) living in areas with improved access to and take-up of OIBM savings, tend to reduce their non-response to shocks. But they increase the use of asset depletion to manage shocks. However, the effect for the top quartile (Q4) is the opposite. While the effect is statistically insignificant, it suggests that households at the extreme ends of the wealth distribution behave differently in coping with shocks as access to OIBM savings improves.
By shock and wealth types, we found that households above the median wealth level in areas with high uptake of OIBM services used less of all three sub-optimal coping strategies. Especially, to cope with higher input prices, a decreased reliance on decreasing consumption was more frequently used. They also used less of distressed asset depletion to deal with two types of shocks that severely affected the majority of households in the area--increased input prices and crop diseases.
To summarize, there is no statistically significant impact of improved access to OIBM's savings services in reducing the use of sub-optimal shock coping behaviors among the rural Malawians. In the event of an adverse shock, sub-optimal coping behaviors used include taking no action, reducing consumption and depleting productive assets. But, differential levels of impacts were observed based on wealth levels and types of shocks that households experience. For households at the top of the wealth distribution, increase in OIBM savings services was associated with less reliance on distressed asset depletion to cope with shocks. But, the effect was opposite for those at the bottom of the wealth distribution. Households above the median wealth level in areas with high uptake of OIBM services used less of all three sub-optimal coping strategies. Specifically, these median wealth households uses less of distressed asset depletion to deal with two types of shocks that severely affected the majority of households in the area --increased input prices and crop diseases.
IMPLICATIONS FOR OIBM
In the wake of adverse shocks in rural Malawi, the current savings services of OIBM are conceivably inadequate to reduce the use of sub-optimal coping strategies, especially for the poor households. It is likely that the current terms and conditions of OIBM savings products suit the wealthier households, relative to poorer households, for accumulating adequate volumes of savings with OIBM. These accumulated savings could potentially be withdrawn in order to cope with large shocks. These better off households could also use the accumulated savings as leverage or their assets as collateral to access loans from formal institutions, including OIBM. Therefore, it is feasible for these non poor households to limit their reliance on distressed asset depletion. In addition, the low frequency of visits by the OIBM mobile bank (once or twice a week) and short service period of three to four hours per visit combined with a withdrawal fee could limit easy and quick access to small amounts of savings at times of emergency. This is reflected in the high prevalence of cash kept at home and its use for emergency purposes in the area.
Our research also shows that OIBM has a highly untapped clientele among the poor and women headed households. OIBM, with its worldwide experience in serving such clientele is better placed than its competitors to provide them with valuable services. The value creation could entail an increase in their ability to cope with adverse shocks without resorting to suboptimal coping behaviors. The current expansion of OIBM through multiple delivery outlets such as satellite branch in Mchinji, cell phone banking, use of points of service devices at shops, and automated teller machines, along with new products such as bundled savings with funeral insurance, and crop insurance, are in the right direction and could compliment the current services provided by the mobile bank. Services provided through various delivery outlets that could quickly and easily be accessed, combined with other suitable products and services, have a high potential to protect the poor households in the wake of shocks and thus help reduce the use of sub-optimal coping mechanisms. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi
AREAS FOR FUTURE INQUIRY
The current study only addressed the final outcome of access to and uptake of savings.
A further inquiry into the data is nonetheless required. Specifically, more analysis is needed to examine the effects of access to savings services on intermediate outputs such as economic activities pursued by the households and on the types of shocks households face for explaining the process to draw more implications. For example, households could reduce consumption more often because they have a better level of nutrition and would be able to afford to lower it. Also, an examination of use of other financial services such as loans and remittance services from OIBM and other formal and informal institutions in combination with savings would further strengthen the results presented here. These lines of inquiry could provide a causal link and better explain the evidence reported in this paper. Finally, an explicit analysis of the effects of formal savings on shock coping behaviors by gender, geographic remoteness, and the social relationships of clients would add additional dimensions to the results and help to fully understand the differential impacts of formal savings on the shock coping ability of its clients. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi
STUDY BACKGROUND
The Financial Services Assessment project, undertaken by the IRIS Center at the University of Maryland and Microfinance Opportunities, is assessing the impact of grants provided by the Bill & Melinda Gates Foundation to microfinance organizations for the design and development of innovations in providing financial services in developing countries. The research will assess the impact of new financial products, services and delivery systems on outreach and client welfare.
The Financial Services Assessment project addresses issues such as access to financial services and the role of the enabling environment. Through the use of quantitative surveys and qualitative studies, the research examines if and how the financial innovations affect access and use of financial services by the poor and impact client and community welfare. In this way, the research helps reveal the value proposition of innovations: the unique added value of the innovations to the poor through the financial service providers.
I. INTRODUCTION
Malawi ranks among the lowest in the world in terms of income per capita 1 . The majority of rural Malawians depend on agriculture for their livelihoods and experience frequent droughts, floods and other unexpected adverse events such as illness and price fluctuations (referred to as -shocks‖) that lead to income and asset loss. For example, the average expenses in rural central Malawi towards hospitalization amounted to US$10 and the average expenses of out of town funerals was about US$27; meanwhile weekly household incomes averaged US$55 . Adverse shocks such as these can be extremely difficult to overcome, since they can have a long-term effect on household well-being (Newhouse, 2005; Mendoza, 2009 ). It becomes difficult to manage shocks when they can, as noted, result in losses almost equivalent to a household's income.
Many rural households in developing countries, however, use several ex-ante mitigation strategies such as strengthening informal insurance through social capital and commitment savings to use in the event of a shock. In addition, ex-post coping mechanisms such as drawing down on savings, taking loans and aid, receiving remittances, reducing consumption, and liquidating assets are also used to cope with shocks (Sebsted and Cohen, 2001; Collins et al., 2009) . Coping with direct income and asset losses are, nonetheless, found to be influenced by the types of institutions to which households have access (Carter and Little, 2005) . In many economic environments, such as Malawi, where formal insurance 2 services are still absent, the financial sector fills the void and helps households cope with shocks (Dercon 2007; Burritt 2006; Karlan and Morduch, 2009 ). For example, microcredit has been found to help cope with shocks by reducing use of sub-optimal coping strategies such as reliance on distressed sales of labor, reducing food consumption, and short-term migration for wage work in Bangladesh (Berg and Emran, 2011) . In accord, Burritt (2006) showed the significant role for microcredit in Malawi for coping with shocks. When credit markets are thin, studies show that strategies such as the depletion of productive assets and the reduction in permanent consumption tend to be used to cope with shocks and result in reduced future incomes (Fafchamps, 1999) .
While the focus has largely been on the ex-post shock-coping benefits of microcredit, microsavings (which can function as self-insurance) are now being considered as important a mechanism to help mitigate shocks, both ex-ante and ex-post. For example, several studies find that households save as an ex-ante coping strategy when income reductions due to shocks are expected in the near future (Deaton, 1992; Alderman, 1996; Kazianga et al, 2006) . Research also shows that savings can play an especially important role in managing shocks ex-post when commitment to risk-sharing networks within villages is difficult to enforce (Chandrasekhar et al, 2010) . Recent studies in Malawi have shown that households often face multiple shocks and rely on a variety of shock-coping mechanisms, but rely most on informal insurance such as social capital and self-insurance such as savings kept at home (Flory and Nagarajan, 2010; Makoka, 2008; Yamauchi et al., 2009; .
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In this paper, we discuss the impact of improved access to micro-savings from formal financial institutions on the ability of rural households to manage shocks ex-post to their occurrence. We have a special vantage point for analyzing this issue -we have information Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi from a survey of 2,006 randomly selected households in Central Malawi on their use of financial services, shocks, and other household characteristics in an area that was introduced in 2007 to the Opportunity International Bank of Malawi (OIBM). OIBM is a savings-led bank that began its operation using a mobile bank (bank on wheels) in rural central Malawi in August of 2007 and in some respects tailored its savings products to households in rural areas (see Box 1 for details on OIBM). Specifically, the focus is on the impact of OIBM on the ability of its clients to effectively manage adverse shocks ex-post to their occurrence and sustain their welfare levels prior to the shocks.
We posit that improved access to formal savings services helps households cope with adverse shocks better, by reducing their use of sub-optimal coping behaviors such as doing nothing, depleting productive assets, and reducing consumption levels. In other words, we expect that households with higher access to and take up formal micro-savings services would show a higher ability to respond to adverse shocks, instead of doing nothing, and use better coping strategies than without it.
 Does improved access to and take up of OIBM savings services help households reduce their use of sub-optimal coping behaviors?  Do the impacts vary by the wealth status of the households and type of shocks experienced?
For this study, we define shocks as uncommon and mostly unexpected adverse events that strike a household without much warning. We consider common and fairly expected events such as births, weddings, school graduations, and events such as funerals (which are only unpredictable in terms of timing) to be life-cycle events and not shocks. Coping mechanisms are measures taken by households to help them restore their lives as best as possible to preshock welfare levels. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi OIBM also offers loans, insurance, payment services, and foreign exchange products. Savings products include ordinary savings accounts, business savings accounts, and Kasupe accounts designed for those who do not regularly transact with their account. Other options include accounts tailored for parents paying their children's school fees, exporters, short-term savers, and those who want funeral insurance. OIBM's loan products include options for business owners in groups, individual business owners, small and medium enterprises (SMEs), agricultural clients, private schools, employees needing advances, and corporations. They also offer Mphamvu loans for life cycle needs such as births, school fees, weddings, and funerals. Lastly, their insurance products cover marine, burglary, fire, goods in transit, householders, house owners, and travel insurance. Some of the program characteristics, aimed at improving access for poor rural households, included less rigid identification card requirements, lower minimum balances, and increased information exposure via village-level marketing campaigns, among others.
OIBM is headquartered in Lilongwe, the capital and largest urban area of Malawi, located in its Central Region. The growth in clients at OIBM is phenomenal. The number of depositors has increased from 55,769 in December 2006 to 323,206 in December 2010. Over that same time span, the number of borrowers from OIBM has risen from 9,279 with a gross loan portfolio of $4,910,557 to 51,152 with a gross loan portfolio of $31,343,731. Additionally, although the average loan of an urban borrower is $728 compared to rural borrower's mere $208, OIBM was able to make 31,692 loans in rural Malawi in 2009 compared to 13,583 in urban areas.
Currently, there are four full-service OIBM branches in Lilongwe, two full-service branches in other regional towns and 16 satellite centers that are simply -kiosks‖ that offer a limited range of OIBM's financial services. In addition, there is a mobile bank that services several villages in Central Malawi. The purchase of the van that functions as a mobile bank was funded by the Bill and Melinda Gates Foundation (BMGF) to provide financial services in rural areas. While OIBM's operations focused on urban centers until mid-2007, the grant from the Gates Foundation allowed outreach to rural Malawians by bringing the bank closer to the clients. The van, unlike the kiosks set up in various villages, offers full financial services. Transactions are carried out in real time using the built-in ATM machine. OIBM has set up two routes for the van, with the route starting from Lilongwe and going to Dedza ( on the border of Mozambique) and to Mchinji (on the border of Zambia). Each route is serviced one to two times per week, and makes two stops at six trading centers along the way before arriving at their destination. Four of the six trading centers are un-banked by any formal institution while the other two are serviced by more than three different bank branches. The mobile bank is accessible to rural residents and brings it closer to their home and businesses to open and operate their savings accounts. Loan approvals, however, can only be done in Lilongwe where the head office of OIBM is located.
Sources: . Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi
II. STUDY METHODLOGY
The study was conducted between 2008 and 2010 in rural central Malawi, an area that experienced a considerable improvement in access to formal financial services and, more specifically, to deposit services (McGuinness, 2009; Ferguson, 2011) . But, the region also experienced exogenous shocks such as increasing food prices and the rise and fall in the prices of its main export -tobacco. The study is based on a survey of 2,006 randomly selected households that were considered potential clients of formal financial service providers drawn from three districts in Central Malawi -Mchinji, Dedza and rural Lilongwe, where the OIBM mobile bank operates. The survey was conducted from January -April in both 2008 and 2010 to gather baseline and end line data.
A. EXPERIMENTAL DESIGN: MATCHED-PAIR CLUSTER-RANDOMIZED ENCOURAGEMENT DESIGN
A rigorous research design is required in order to isolate the impact of OIBM on the strategies households use to cope with shocks to restore their welfare to levels prior to experiencing shocks. While a randomized control trial (RCT)-which assigns a randomly selected part of the population to a savings product and withholds that product from the rest-provides an ideal strategy for identifying the causal impacts of a program, it is not always logistically feasible or ethically desirable in practice. It may not be possible, for example, to physically exclude portions of the population from a product that serves a geographic area, or ethical to bar potential clients from taking a product that could help them. Such was the case for this study -we discussed the possibility of randomization (along the lines of RCTs) with OIBM and concluded that, for business and ethical purposes, it was unreasonable to deny services to a significant portion of households.
As a result, in a joint effort with OIBM, IRIS creatively developed a strategy through the use of intensive information campaigns that permitted the use of the randomized encouragement trial (RET) design. The RET methodology entails randomly selecting a part of the study
Box. 2: The Design and Implementation of Intensive Information Campaigns
By December 31, 2007, the OIBM mobile van serviced 490 clients and was low for acquiring a competitive edge for OIBM. Focus group discussions conducted in early February 2008 by the IRIS center among villagers in the areas serviced by the mobile van found that there was a good demand for improved access to accurate and specific information on financial services. Many suggested that easy and continuous access to information on terms and conditions of the products and methods to access them would improve take up of financial services. Information was largely spread through word of mouth followed by limited exposure to mass media such as radio.
McGuinness (2008) also found that information flows in rural Malawi were not consistent, resulting in out dated and uneven knowledge of the details of financial products and providers. There was misinformation and misunderstanding about financial services due to the low education level of rural residents. It was not uncommon to hear reports that -banks have enough customers and do not want any more‖ or -the bank's computer system is full and they cannot take any new customers‖ even from community leaders . A recent study by Bertrand et al., (2010) indicates that well tailored advertising of attributes of financial products increases loan demand as much as a 25% reduction in the interest rate would. Therefore, the IRIS team discussed with the OIBM marketing team about an intense information campaign to improve outreach. The two teams then designed an intense information campaign to provide information on OIBM products at the door steps of potential clients and also post OIBM information in crucial public places.
Source: Nagarajan and Adelman, 2010. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi population and offering ‗encouragement' that induces 4 households in this subpopulation into taking up the program and withholding ‗encouragement' from a similar set of randomly selected part of the study population such that differences in outcomes could be attributed to the program.
In our study, applying the RET framework, information about the OIBM savings product was provided by OIBM over a period of 18months to all households in randomly selected clusters(i.e. groups of villages) via intensive information marketing campaigns. Meanwhile, intense information campaigns were withheld from a set of similar clusters. The choice of selecting to randomize information was premised on our earlier research that showed that lack of accurate information on formal financial services limited the take up and use of formal financial services in central rural Malawi . Therefore, we designed an information campaign that simply explained the terms, conditions, and the application process for a savings account with OIBM. The information campaign was implemented in 56 randomly chosen clusters, and withheld from another 56 similar clusters matched by population and distance from the trading centers where the OIBM mobile bank made a stop every week. (see Box 2). Therefore, the design used in this study is essentially referred as -Matched-Pair Cluster-Randomized Encouragement Design‖.
The intense information campaign serves as an instrument to provide counterfactual evidence. As discussed in the empirical strategy section (below), under certain general assumptions the RET design permits us to attribute differences in outcomes between areas with and without the intense information campaign to the improved access to formal savings services from OIBM.
B. SURVEY INSTRUMENT
The survey instrument used to gather data for the study was a 31-page structured questionnaire with eleven sections, including household demographics, economic activities, poverty status, food security, physical assets, income, use of financial services, shocks experienced and mechanisms used to cope with shocks, and social capital. The instrument was thoroughly pre-tested in the field prior to conducting the survey.
The section on shocks included queries to capture all household shocks, the timing of the shocks over the last year, and whether they led to a reduction in income. For the most recent adverse shocks during the prior 12 months, data were gathered on ways households coped with the shocks, such as whether they used cash savings kept at home, financial services with formal and informal sources, informal insurance, whether they liquidated assets (including estimated values, reduced consumption, or used some other coping strategy. Data on the use of social networks to help manage shocks was collected as well. Other infrequent events, and their associated expenditures, were also documented such as births, funerals, educational expenditures, and weddings.
The survey design used for this study has four unique features worth noting: First, the survey design provides balance by forming 56 pairs of clusters that were matched (within each pair) on observable characteristics such as population and distance from major trading centers. Subsequently, one cluster in each pair was randomly selected to receive intensive information campaigns. This ensured comparability between clusters with and without intensive information campaigns in terms of physical access to financial services (see table 1 ). Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi Second, clusters included in the study were geographically distributed across OIBM's service area. In particular, a balanced number of clusters with and without intensive information campaigns within 0-5 kilometers, 5-7 kilometers, and 7-15 kilometers were selected from each of the trading centers where OIBM van makes a stop every week. In this way, the study incorporates the importance of distance as a factor that affects access to financial services (see  table 1) Third, the survey data were collected from late January until the end of April, during the hungry and rainy season that spans from December to March every year, and therefore is robust to potential seasonality effects. Further, this captures the time of year in which most households are in their most vulnerable state and when the effects of access to formal savings services would presumably be most salient.
Fourth, the survey's sampling frame was based on a random sample of households that were considered, in 2008, as potential clients of microfinance institutions such as OIBM. The randomly chosen households were screened based on three simple queries: age, residency status and economic activity before inclusion in the study. Most microfinance institutions (MFIs) in Malawi only include adults above 18 years of age that are engaged in some economic activity, and also require proof of residency of over a year and Malawian citizenship. However, no enquiry was made on use of financial services for deciding on inclusion in the study.
C. EMPIRICAL STRATEGY FOR IMPACT ANALYSIS SHOCK COPING STRATEGY METRICS
We use three metrics of shock coping ability to gauge the impact of increased access to savings:
Whether a household took any action in order to cope with an adverse shock, (ii)
Whether an adverse shock led to use of distressed asset depletion, and (iii)
Whether the household could insulate its consumption level from adverse shocks These variables were constructed based on the information gathered in the shocks module of the survey. These measures, in combination, capture changes in use of sub-optimal coping mechanisms due to participation in OIBM.
The 2008 (base line) data from the study sample revealed that most households face multiple shocks (Flory and Nagarajan, 2010) . Therefore, we modeled the proportion of shock responses that fit into the three coping categories: decreasing consumption, not responding to shock, or responding via distressed asset depletion. For example, if a household reported two different shocks, and coped with one of these by decreasing consumption, then the proportion of shocks coped with by reducing consumption would be 0.50. In accord, the outcome of interest is the proportion of shock coping behaviors that falls into each of the coping categories. We used the panel data to test whether there was a decrease on the reliance for each of the three sub-optimal shock coping mechanisms when access to formal savings improves. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi 
IMPACT ESTIMATION METHODS
As mentioned above, this study uses a randomized encouragement trial (RET) design. The validity of the RET estimates of the effects of access to OIBM savings services on shock coping requires two properties.
Property 1: The intensive information campaign (the ‗encouragement' in our framework) is randomly assigned, resulting in households with and without intensive information campaigns that are, on average, comparable in all observable and unobservable characteristics. This property is satisfied by this study's experimental design. Intensive information campaigns were randomized at the cluster level within each 56 matched pairs, which result in two comparable populations (see Table 1 for comparable 2008 data in both sets of clusters).
Property 2: Compliance among households exposed to intensive information campaignsthat is, take-up of new OIBM savings accounts-is significantly higher relative to households that were not exposed to the intense information campaigns. We find that intensive information campaigns, indeed, were successful in inducing households into adopting OIBM savings accounts. While there is up-take in areas that did not receive intensive information campaigns, the number of new OIBM savers is at least twice as high in areas with intensive information campaigns. This can be seen from two complementary data sources: OIBM's administrative data on new account openings and this study's survey (Table 2) . Given that our study design meets the two essential properties of RET, we could apply two different, and complementary, estimation methods to measure the impact of increased access to formal savings through OIBM on shock coping ability.
Intention to Treat (ITT) estimate:
Here, we compare shock coping strategies between households exposed to intense information campaigns and those that were not. It assumes that the inducement has resulted in significantly higher uptake in areas ‗encouraged' to save in formal institutions more frequently. Therefore, with significantly higher uptake of OIBM's product in ‗encouraged' areas relative to control areas, this captures the average impact of savings on shock coping strategies that is due to those households that took up OIBM savings accounts because of the intensive information campaigns. This average impact includes the outcomes of households that actually adopted OIBM accounts due to the intensive information campaigns as well as other households in those clusters that may have also felt an effect (e.g. spillover effect) although they did not open accounts. In accord, for the ITT effect of access to formal savings services on changes in the shock coping strategies of household i we estimate the following equation: Local Average Treatment Effect (LATE) estimate: Here, we focus our analysis only on those households whose savings behavior could be changed by the intense information campaign, yielding the local average treatment effect (LATE). In other words, , we examine the average treatment effect for those households whose take up of OIBM savings is predicted to be caused by the intensive information campaign, and who would not have opened an OIBM savings account otherwise. The analysis focuses on households that comply with intense information campaigns for the following reasons: first, by concentrating on households whose behavior can be influenced by ‗encouragement', we eliminate any bias from unobservable characteristics that may contaminate causal estimates. We do this, in essence, by eliminating from causal consideration those types of households that would have selected to adopt OIBM services even without encouragement--that is, we eliminate selection bias by limiting the scope of study to compliers. Second, estimates based on complier households are potentially the most policy relevant. Policymakers are found to care about the impacts of programs they might promote-and specifically about the impact of such programs on households whose behavior may change as a program is promoted. Policy will not change the behavior of never takers or always takers. Therefore, policymakers are most interested in the impact on compliers.
LATE involves two steps in computation. In the first, we compute the probability of OIBM take-up based on whether or not the household received an informational encouragement to do so. In the second, we estimate the shock coping effect of savings for those households whose probability of OIBM take-up was affected by the information campaign. In other words, we model the effects of OIBM's program on those households induced by intense information campaigns, the LATE, by the following system of equations:
The randomization of intense information campaigns (property 1) warrants that the probability distributions of error terms and are orthogonal. If the campaigns indeed induced households to adopt OIBM accounts (property 2) then the parameter should not be equal to zero. In combination the two properties discussed above validate the use of an indicator of exposure to intense information campaigns as an instrumental variable. Therefore, applying two staged least squares (2SLS) provides an unbiased estimate of the parameter , which captures the LATE. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi
PROFILE OF AN OIBM CLIENT FAMILY IN THE SAMPLE
A male-headed household of five, three of which are children, live in the village of Mchiliko, which is located in Lilongwe, Malawi. Their home is a one hour walk to the nearest trading center. This family received the information campaign. The husband and wife are farmers and all of the children attend school. They grow groundnuts, hybrid maize, and tobacco on their two acres of land, which they own. The parents also earn less than US$1 as ganyu laborers (day laborers) and the family has a business in petty trading; the father is the primary owner.
No one in the family has taken any loans from formal financial institutions in the past three years. Although members of the family have savings accounts with OIBM, Care Malawi, and a cooperative bank, they continued to keep cash savings at home. This family has experienced a notable amount of shocks, which they responded to with a variety of coping methods. While the average amount of shocks at baseline is 3.16 and at end line is 2.70, this family experienced six shocks in 2008 and four shocks in 2010. In 2008, the family suffered from a decline in sale price crops, which forced the family to stop selling the crops; crop disease, which they coped with through a spiritual response; business failure, which forced them to close the business; and an unexpected increase in input prices, so they had to spend $117 in savings. Additionally, the family was unable to cope with the theft or death of livestock.
Over the course of two years, the family became able to cope with shocks in a more effective manner. At the time of the baseline survey in 2008, the family was not able to respond to some of the shocks that they experienced, but at the end line in 2010, the family was able to spend their savings that they kept at home as one of the coping mechanisms for all of the shocks that they experienced.
In 2010, the household experienced business failure, there was a large fall in the sales price for crops, they had dead and/or stolen livestock, and there was a lower crop yield due to a drought or flood. In response to the business failure, the family spent $5 from their savings and reduced non-food expenditures. In response to the significant fall in sale prices, the family spent $85 from their savings, reduced food consumption, and reduced non-food expenditures. To cope with the dead and/or stolen livestock, the family spent $22 from their savings, and in response to the lower crop yield, the family spent $13 from their cash savings, and reduced their food consumption.
Source: IRIS Center Malawi Impact Survey. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi
III. SHOCKS AND COPING STRATEGIES
In this section, we discuss the types of shocks experienced by the sampled households and the coping mechanisms used to restore their lives as best as possible to pre-shock welfare levels. We describe the resulting change in coping behaviors after the introduction of the mobile bank.
A. SHOCK PREVALENCE IN STUDY AREA
Households in our study areas of rural central Malawi have a high-level of exposure to shocks; over 90% of the households in our sample reported shocks both in 2008 and 2010.
Among the 2,006 sampled households, there was a decrease in the proportion of households reporting to have experienced shocks over the study period; from 1,921 households in 2008 (95.3% of sample) to 1,869 in 2010 (93.2% of sample). 5 Yet households that experienced shocks faced an increased number of shocks: on average, from 2.51 shocks in 2008 to 3.17 in 2010. The degree of reliance on agriculture in the area highlights the high degree of exposure to risk, much of which is associated with agriculture. Most households participate in agriculture: 94% owned land that they used in agriculture and 83% claim farming as their primary occupation 6 .
The most prominent shocks were livestock loss, illness, and price shocks to inputs (Figure 1).
But, over the period of two years (2008 to 2010), the proportion of households experiencing shocks decreased for all the types of shocks reported with the exception of those related to decrease in crop sale prices. The percent of households experiencing shocks due to decline in crop sales rose from 31% of households at baseline to 45% at end line, due in part to the severe drop in tobacco prices that took place during our study period 7 . Note that the change 5 For an extended detailed review of the different specific types of shocks faced by the households please see the IRIS Center's earlier report . 6 Meanwhile the other three most common occupations are being a salaried professional (8%), running a household business (5%), and being a wage worker (4%). In addition, only 25% of households had a business that was not agricultural. 7 For more information on the tobacco price volatility during the period see the Economist -Economic Policy: The impact could be costly‖ from the Malawi Country Report 2009 (Oct.1). 
Percent of Households Experiencing Shocks by Type
Baseline Endline Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi in the number of households that reported experiencing a food price shock, which decreased despite the overall rise in food prices rose during the study period.
There was no significant difference in change in average number of shocks per household between intense information campaign areas and the non campaign areas.
The average of the change in number of shocks across all households in information campaign areas was 0.474, while it was 0.396 in non-campaign areas. The difference in the change was not significant 8 .
Exposure to income-reducing shocks was high.
Not all shocks were considered to have reduced household incomes. But, of the 1,869 households that reported experiencing shocks at end line, 1,796 reported that at least one of those shocks reduced their incomes (89% of 2,006 sampled households). There was not much difference between baseline and end line for the whole sample-it was 86% at base line and 89% in end line -or within any wealth quartile. 
B. SHOCK COPING STRATEGIES
Most households hit with shocks did not do anything to cope with them.
In 2008 and 2010, of households that reported to have experienced shocks, 45% and 41%, respectively, did not do anything in response to some or all of the shocks they faced.
Cash savings was the main tool households relied on when coping with shocks.
Interestingly, only 17% of the households that reported using cash savings in 2008 for coping with shocks either had an active or recently closed bank account; this proportion climbs to 30% in 2010. Given the low prevalence of informal deposit services such as Rotating Savings and Credit Associations (ROSCAs), money keepers, and savings with friends and relatives in our study area of rural central Malawi, this indicates that the cash savings were primarily kept at home.
Even those with formal savings accounts use cash kept at home to cope with shocks.
While 66% of shock-experiencing households in 2010 with formal savings accounts used athome cash to respond to one or more shocks, only 60% of shock-experiencing households without formal savings accounts ever responded with use of at-home cash. It is plausible that households with formal savings accounts had more cash on hand, perhaps as part of a selfimposed commitment savings mechanism, to accrue lump-sums of money before making deposits. Anecdotal evidence gathered by IRIS during field visits showed that many households that saved with formal institutions still kept cash at home -they were storing the cash at home in order to take it to the OIBM truck that came once a week or the bank branch in the trading centers that they visit on weekly market days.
However, households with external savings account with formal institutions spent more cash savings to cope with shocks than those without an external savings account.
In 2010, the median of total cash savings used in coping with shocks was $21 for households that did not report external savings with formal institutions while it was US$29 for households reporting to have external savings. Formal savings were primarily used to address the most frequent shocks experienced by the sampled households -drop in the sale price of crops and rise in the price of food. The median expenditure amount used to cope with shocks from bank withdrawals was $67.15. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi 
But, there was a shift away from the most common shock coping strategy-spending cash savings.
There was a decrease in using cash, from 47% of households in 2008 to 33% in 2010. Meanwhile, there was an increase in most other types of shock coping strategies with increased labor supply seeing the largest shift, from 4.4% to 17% during the same period.
Nearly 6% of households coped with shocks by liquidating assets.
The types of shocks that households most frequently coped with by selling assets were livestock loss and unexpected increases in food prices. Such cases mostly involved selling livestock. Median livestock sales were $12 which coincides with the costs imposed by shocks which, on average, was around $13. Land rentals were common-about 22% of households grew crops in land they had rented. New OIBM savers saw a decrease from 3.36 to 3.08 shocks whereas other households experienced a decrease from 3.16 to 2.70 shocks from 2008 to 2010.
C. SHOCKS FACED BY NEW OIBM SAVERS AND THEIR COPING STRATEGIES
But, there were differences in the trends between new OIBM savers and the rest of the sample among the types of shocks (see annex table 4). Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi
SUB-OPTIMAL MEASURES FOR COPING WITH SHOCKS
Taking no action to adverse shocks: Households were explicitly asked to report shocks which had severely and negatively impacted them. Therefore, not doing anything in response indicates that any adverse effects of the shock on a household's welfare were not mitigated.
Asset depletion:
This takes the form of sales of productive assets or a decrease in accumulation of human capital. For example, selling farmland or removing children from school reduces long-term earning potential, lowers long-term household welfare, and significantly heightens household vulnerability. We include selling assets (tools, furniture, etc.), selling or renting out farmland, selling livestock, and removing kids from school to work under this category.
Reduced consumption:
This captures instances where households were not able sustain their consumption level and therefore report to have to reduce food consumption, consume lower cost/less preferred foods, or reduce non-food expenditures. This is in line with Townsend's (1994) concept of testing for full-insurance by examining the correlation between income and consumption.
 New OIBM savers experienced similar frequencies of lower crop yields and crop disease whereas the rest of the sample saw decreases; for example, the proportion of OIBM savers reporting low crop yields increased from 14% to 20% whereas this proportion decreased from 20% to 16% for other households. It is to be noted that these OIBM households also reported to have received more formal loans and rented more land for agriculture 9 .  But, new OIBM savers experienced a greater reduction in theft relative to the rest of the sample. While the rest of the sample went from 12% of households reporting theft to 10%, new OIBM savers went from 25% to 13%.  The proportion of households with illness remained the same for new OIBM savers between baseline and end line while it dropped from 40% to 28% for other households.  Other shocks experienced did not have differences in trends that stood out between new OIBM savers and the rest of the households.
Interestingly, households who opened OIBM savings accounts after 2008 actually increased their reliance on cash savings--opposite of the aggregate trend. The proportion of new OIBM savers that relied on cash savings (either kept at home or with an external agent) increased slightly, from 27% to 31%, whereas the rest of the sample saw a decrease from 33% to 27%. The rest of the trends in the use of coping mechanisms remained relatively the same between new OIBM savers and other households.
In the next section, we conduct econometric analysis to pinpoint the effects that are attributable to the introduction of OIBM's program in terms of shock coping strategies adopted by households. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi 
IV. IMPACT OF OIBM ON SHOCK COPING STRATEGIES
In this section, we present results based on econometric analysis to address the following questions:
 In clusters with high access to and take up of OIBM savings services, do households reduce their use of sub-optimal coping behaviors? This can be inferred by comparing areas with high uptake due to the intense information campaign and areas with low uptake due to no campaign. Results are obtained using Intention to Treat (ITT) estimates.
 Specifically, do households who take up OIBM savings reduce their use of suboptimal coping strategies? This can be examined by analyzing households whose take up of OIBM savings is predicted to be due to the intensive information campaign (and would not have opened an OIBM savings account otherwise). Results are obtained using Local Average Treatment Effects (LATE) estimates.
 Are there differential impacts by the wealth status of the households? This is shown by the ITT and LATE estimates for each wealth quartile.
 Are there differential impacts by shock types and the wealth status of the households? This is shown by the ITT estimates for each of the two wealth status: below and above the median levels of wealth.
A. IMPACT OF OIBM IN HIGH UPTAKE AREAS RELATIVE TO LOW UPTAKE AREAS (ITT ESTIMATES)
Result 1: In the event of shocks, significantly more households in clusters with a large number of OIBM savings accounts resort to use of sub-optimal coping behaviors of no response and reduced consumption relative to households in clusters with few OIBM accounts.
ESTIMATING IMPACT
ACRONYM NAME INTERPRETATION ITT Intention-to-Treat Estimate
The average impact of savings on shock coping for areas encouraged to save, whether or not households in those areas saved. This approach assumes that any association between information campaigns and shock management outcomes occurs exclusively through the channel of formal savings.
LATE Local Average Treatment Effect Estimate
The average treatment effect for those households that take up OIBM savings only because of randomly applied inducement -information campaigns -to do so. These households are referred as -compliers‖. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi ITT estimates presented in Table 6 show that being in a cluster where more households have OIBM accounts, induced by an intensive information campaign, is significantly associated with an increase in the proportion of shocks that are not coped with by any response, and an increase in the proportion of shocks that are coped with by reducing consumption. These results are robust to the inclusion of several control variables. Also, no strong association is found between households in a cluster with a larger number of OIBM accounts and reduction in reliance on distressed asset depletion. The full set of regression results is available in Appendix A4.
The results indicate that improved access to and high levels of uptake of OIBM savings accounts has not resulted in reduction of use of sub-optimal coping behaviors such as no response and reduced consumption. In other words, improved access to and high uptake of OIBM savings appears to be inadequate to shift rural Malawians away from using inferior coping strategies to deal with adverse shocks. 
B. IMPACT ON HOUSEHOLDS THAT TAKE UP OIBM (LATE ESTIMATES)
Result 2: Non response to adverse shocks increases with the increased probability of having an OIBM savings account. A savings account with OIBM does not appear to exclusively prompt client households to take any action to manage adverse shocks.
The LATE estimates 10 are shown in Table 7 . The results are consistent with the ITT estimates above and indicate that having OIBM savings accounts increase the proportion of shocks that are not coped with by any response, and the proportion of shocks that are coped with by reducing consumption (when coping). Similar to above, no strong association is found Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi between having OIBM accounts and reliance on distressed asset depletion to cope with shocks. It has been shown that households with less resources in developing countries are often less well-insured and have few options to cope with shocks compared to better off households that rely on different shock coping mechanisms (Jalan and Ravallion, 1999) . Among the Honduran households that were hit by adverse shocks, Carter and Little (2005) found that relatively wealthy households protected their assets while poorer households depleted them to cope with shocks. In consideration of these findings, we recalculate the ITT and LATE estimates for each wealth quartile separately. Tables 8 and 9 show the result from ITT and LATE, respectively, for each wealth quartile. The results do not provide any clear indication of the association between access to OIBM savings and shock coping for any of the four wealth quartiles. 11 However, there were differences in Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi results for households in the top (Q4) and bottom (Q1) wealth quartiles in terms of the proportion of shocks not coped with and the proportion of shocks coped with via distressed asset depletion: the estimates show opposite effects for these groups. Both ITT and LATE estimates, respectively, for the bottom quartile (Q1) show a reduction in the proportion of shocks not coped with and an increase in use of distressed asset depletion. But, both ITT and LATE estimates show the opposite direction for those households in the top quartile (Q4) for the same two sub-optimal coping mechanisms. While the effect is insignificant, the results are suggestive that households at the ends of the wealth distribution are affected differently by OIBM savings. 
C. IMPACT OF OIBM, BY HOUSEHOLD WEALTH STATUS (ITT AND LATE ESTIMATES)
D. IMPACT OF OIBM BY HOUSEHOLD WEALTH STATUS AND SHOCK TYPES (ITT ESTIMATES)
The results thus far indicate a low impact of OIBM on reduction in use of sub-optimal shock coping mechanisms. None the less, there appears some indication that OIBM is likely to have a differential impact on households based on their wealth levels. To clarify the picture further, we analyze below how households of each wealth status responded to the most common shocks reported -increases in food prices, increases in input prices, drops in crop sale prices, crop diseases, and livestock loss. Furthermore, we analyze whether the responses to each of these specific shocks were impacted by improved access to OIBM services. Note that these five major shocks are also reported to have affected most households in the study area and are referred to as aggregate shocks. Since they affect a large portion of households in an area they leave less potential for solidarity networks to play a shock coping role. In such cases, selfinsurance such as household savings may play a more important role compared to informal risk sharing mechanisms. We consider two wealth groups for the analysis -above and below the median. The strongest association we observe is that households are better able to cope with increased input prices (column 3), households above the median wealth levels. We observe that for the entire sample, and for both wealth groups, adopting formal savings by most households, on average, is associated with a decreased reliance on reduced consumption to cope with higher input prices. For shocks related to crop disease, the most pronounced effects of formal savings come through taking an action to cope: having formal savings is found to be associated with an increased likelihood of taking an action in response, especially for households above the median wealth levels. The effects on lowering consumption and asset depletion when facing crop diseases are not statistically significant, they have negative signs. This may indicate that it is unlikely that savings with OIBM could induce households to respond using the inferior coping mechanisms that may potentially harm the welfare of the households.
For increased food prices and drops in crop sale prices, access to OIBM savings does not appear to play a large role in reducing the use of any of the three sub-optimal coping strategies by households of any type of wealth status.
Finally, there is little evidence that OIBM savings had an effect on how livestock loss is coped with for households of various wealth levels. Since the most frequent coping strategy for livestock loss was taking no action, there was not enough observation suitable for testing the effects of OIBM savings accounts on the other two measures (i.e. reduction consumption and depleting assets). It is to be noted that this shock elicited the lowest expenditures in response. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi
V. CONCLUSION AND IMPLICATIONS FOR OIBM
Adverse economic shocks are found to affect over 90% of the households in our large sample of 2,006 rural Malawian households. The most common adverse economic shocks were loss of livestock, increased food prices, falls in the sale prices of crops, and increased input prices. Before access to OIBM improved in the study area, nearly three fourths of households reported not responding to at least one adverse shock. When responding, three fourths of the households drew down on cash savings kept either at home or with an external agent. However, after the increase in access to OIBM savings services, a shift was noticed in the coping strategies used by households. Non response to adverse shocks declined from 75% to 66%, use of cash savings declined from 74% to 50%. But, the use of coping mechanisms such as reduced consumption, and increased labor sales and distressed asset depletion increased.
A rigorous analysis of a panel of 2,006 rural Malawian households indicate no statistically significant impact of improved access to OIBM's savings services in reducing the use of sub-optimal shock coping behaviors among the rural Malawians. In the event of an adverse shock, sub-optimal coping behaviors include taking no action, reducing consumption and depleting productive assets. But, differential levels of impacts were observed based on wealth levels and types of shocks that households experience. For households at the top of the wealth distribution, increase in OIBM savings services was associated with less reliance on distressed asset depletion to cope with shocks. But, the effect was opposite for those at the bottom of the wealth distribution. Households above the median wealth level in areas with high uptake of OIBM services used less of all three sub-optimal coping strategies. Specifically, these median wealth households used less of distressed asset depletion to deal with two types of shocks that severely affected the majority of households in the area: increased input prices and crop diseases.
IMPLICATIONS FOR OIBM
Our research also shows that OIBM has a highly untapped clientele among the poor and femaleheaded households. OIBM, with its worldwide experience in serving such clientele is better placed than its competitors to provide them with valuable services. The value creation could entail an increase in their ability to cope with adverse shocks without resorting to sub-optimal coping behaviors. The current expansion of OIBM through multiple delivery outlets such as a satellite branch in Mchinji; cell phone banking; use of points of service devices at shops; and automated teller machines (along with new products such as bundled savings with funeral insurance) and crop insurance, are in the right direction and could compliment the current services provided by the mobile bank. Services provided through various delivery outlets that could quickly and easily be accessed, combined with other suitable products and services, have a high potential to protect the poor households in the wake of shocks and thus help reduce the use of sub-optimal coping mechanisms. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi
AREAS FOR FUTURE INQUIRY
The current study only addressed the final outcome of access to and uptake of savings. A further inquiry into the data is nonetheless required. Specifically, more analysis is needed to examine the effects of access to savings services on intermediate outputs such as economic activities pursued by the households and on the types of shocks households face for explaining the process to draw more implications. For example, households could reduce consumption more often because they have a better level of nutrition and could afford to lower it. Also, an examination of use of other financial services such as loans and remittance services from OIBM and other formal and informal institutions in combination with savings would further strengthen the results presented here. These lines of inquiry could provide a causal link and better explain the evidence reported in this paper. Finally, an explicit analysis of the effects of formal savings on shock coping behaviors by gender, geographic remoteness, and the social relationships of clients would add additional dimensions to the results and help to fully understand the differential impacts of formal savings on shock coping ability of its clients. Impact of Micro-Savings on Shock Coping Strategies in Rural Malawi 
A.4: FULL REGRESSION RESULTS
